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(57)Abstract: 

PROBLEM TO BE SOLVEDrTo provide a focus jump 
device by which a focus jump can be performed stably 
even when a disturbance such as the face-deflection of 
a disl<,an irregularity in the interval between layers or 
the like is generated. 

SOLUTION: From a reference-position generator, a 
reference position which changes a position in a 
constant speed state during a position change in an 
acceleration state and a deceleration state as shown in 
(A) is output so as to be input to a feed-forward 
compensator. The feed-forward compensator has a 
characteristic which can be approximated to a second- 
order differentiator, A feed-forward output which has a 
constant speed period between acceleration pulses and 
deceleration pulses as shown in (C) is supplied to the 
driver of an actuator. On the other hand, a focus error 
signal which is detected due to the movement of the 
actuator is linearized. Then, a feedback control operation 
is performed in such a way that the position deviation 

between a linearization position output after its correction and the reference position shown in 
(A) is reduced. 
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iE:;^P7w-;i'$:lttJL, -tcDmm^i&m-^it^^^iz 

msiiMM.um^m^mfzMt^mwimn'tmm-r^. c 
dicistix, HtriB7'P7^'-;i/«, jte-AcD^.f^ea 
®^PB^Sji(::#f>^Yk«'«-r7'P7-<-ju-e$>oT, 7 

^{bt. 7*-*X>?1'>7'®«^7IC^5j^S«e^{C«k 

fi:BS{bS-&ty:/P7-<'-;UT'fe-g), se-^x, umit^ 



(7) 



<^m2 000-1559 



- H /N* y ^ «oifli*tfTfcn* ©T, -PA-Ynv^ urn c 

</i-5<, u 77 U'>;^fi:BKS^©^::^^:7^'- 
[0 0 3 3] 1 fCffi«©7:t-;^7.i^^>yg 

)S1 0^rl5«O7:^--;^7X>'Y>ySB^c^3^iT> ^tita 
7 * - ;<3 X X 7 - m^igfetB J; o T^^ffi ^ n S fltl 13 

©m^ fcsr -5 m^T * s *^ ws'j-r -5 m^wsij^gs- 
[0 0 3 4] m-^mi \ \zm®.(Dy^-t!:^'j^yfm 

di^J^^k^tft^ti^. HtJtE7:t-;^:^x5— fi^ 

wmt^^^m^. mmmzWiU^nwi<r>^Wi'7—:f)v 
^mx. mum.mnm^^\zii^mmm^\zm-^\'^xm 

umt^w^-t^<D-e. #^^}^i^t7*-*xx^-{t-^*i 

[0 0 3 5] W^JSl 2fCfB«(D7;t — 

mi o\z^m.<r)yir-ti7.z^^>zfmm\z^^^x, y^ 

-5 « S « y ;p ^ MIB^I tb;&^« A , 
]:,tz.m^im.mn\zmu^^^<r>^^'T-^)v 

tiiiH7;t-*;2>x^-<i^$i^j^{b^mT-5c: 
[0 0 3 6] ts*^i 2HtE«©7*— ;«Jx-:^-v>'ys 



:/;i/SiSKb. t3t37*-*xx5-'ff#!&i^^'fb^^ 

[0 0 3 7] tt*Jii 3 \z^m.<Dyit-i]-x~j\yfm 
m\t, mi.wkm^m^-r^tiib\z. m-^mi i^tz\tm 

IBM:KfiJS'J#S«, WIB7*-;^7.x^— g^«^ai#S 

\z^-DX^m^n^mv5.y :t-ijy^:r.v-mm)^. 
<Dmti^iE<r>m.xmi!ia-:fs^\z^it-r^mwL^tz.\t.m^<om. 

:^ft:]\zmft^mi$(.t. M<Dmxmm-r^:&mzmit-r 
^mm.^rc\t^(Dmx'm'p-r^:^f^iz^itt^mmt(D 
3mm<D{«sti\zm.t^mnx;b^it)^^m&\r^^t^^ 

[0 0 3 8] 3\zBM<Dy:t-:fj7.i^-v>-fm 

mizj^nu. mmmffi^^\z^<o. 7:t-*xx7-« 

W^S J; o T^fcb ^ 7 * - ;^ X X 5 —fi^ 

*ijsij$nfc«-&fc«, Wimitmm^mt. y^t-tiy^x. 
i)^mB^rLtc^^y'-y)i^m^^xmmit^^^n'D. 
tcio, m^<nm^)m'>^rz\i.mm:)s\^\zmt•t^m.i$. 

\zy'^-tlX:x.^-m^(om^^R^•^'^. ©^©Mlc 
^^*ff5. JSfc. Wt3ffl«Wg'J^g{cJ:ip, {f-^Offi 

t-s »c ^{b-r s ^« cM-r s i ws'j $ n;t «^ 

^j^{ba^^S«, 7:j--*xx^-'®-^oStt 
\z^y^y h^^mm\.rz^^j—-:r}v^m^^xumi\:. 
n(D^m<o^mz^^\^rz3-:>(Dmi$.n<Dnm\zm-:i< 

umti.y *-ti7.jL3-mm)mm\zum\m^-^n 



(8) 



!^M2 0 0 0 - 1 5 5 9 



CO 0 3 9] m^mi 4\zmm<Dyyf-:^7.i^^>zfm 

[0 0 4 0] if^:«l 4tCf2KcD7*-*Xv'-V>7'S 

y:t-ti7.i^^>-/mti^m^tmi:'mm\z 

I * ttft © tf- i7 ffi-N ©iij^t^T * ^ i *ijgij ;^ 
tf^fitrnwi-^n^o ::(D^^\z. 7*-*xx5-m 

^(D^^. mm^^m^-zfMz^omm^t 
^mtmt)ti^ z. t\zu^, 

B«. mtiwsim^mm-r^rcisbiz. mymmi mmnm 

[0 0 4 2] m^mi 5 tCfB«©7:i--;^7.v^>7'S 
ttv 7ttf-AC5SB^ii<$:*if,cD^07t®etcat?t.iTW 

[0 0 4 3] «*JSi 6 kzmm(Dy:f-ti7.>f^y:f& 
e«. tatBs^*^9i-r-5/5:ie>jc. w^^bit^mw*^ 

(/iT. SatB'J:7 7U>;^{4B(i, f}|B*6,^^fi:B®#i!)© 
Mii&B#,^*^ ©injgtt^ J; -5 ttllB^.-iCfiBW^Yb t , 

mmm!^iS[m<^^m(DmTizm^um^miz^^mmm 

[0 0 4 4] mjJ^mi 6 icl3«co:7:t-:*;xi?v>ys 
M<^timm ^z^m^■^i:^^^^zy^—t)y.':^^:>■:^^ii 
V\y:f<n m!i^f^.^i)^ 6 © Jin iSt^^Jc ^^mmm<t t , 



[0 0 4 5] W*^l 7CtB«fe(D:7;t-;^Xi^-\'>:/"g 
fitt, H{rlBglMSr^^-r-5fcii6(c. iS*:« 1 TiMif 
1 6©{5jn*^-:^fc|Bm©7*-;<7X>'i'>7'SStC*3 

t^T, saiB^-f'-hVN'^yi^^ijffli^e^, 7*-*xx7 

[0 0 4 6] m^mi 7 izmmoy 7. yzfm 
m\z^tni. y:t—ti7.x.^—mn<D=¥^-:f^->^7u> 

v'*i/h$<^c-5g. 7:t-*;^x5— fi-^$;t«fi1}|B7t 
tf— AOWtBIE©i«#:*^^<DM"9Jt<^»«, m^(DVt 

J:-5(c^ct), ^:©MW{c*5^iT«. :7;a--;j;;;x,x7-fi 
m^<bytif~M.(Dmmmmmiinr£\,K -^-ci-e, mib 

[0 0 4 7] lf*311 8{C|B«©:7;i--;<j7.v'-\'>:/S 
«JIB^Hi£^*-r-5fe*tC, If 1 7!)Stt*JS 
1 7C3Hti*^— 3lfcfBil©:7::i--;^:;^>'^>7'gs(c* 
v^T, y^-tiy.'J^y^<DmTmzm?Ey^-:^7.:x. 

^-m^^ifu iiT^<ko iztammj^^m^m^^izM 
^ , taiB 7 - K /n; i7 ftij^^ig t sfffB :7 - ;^ X -y— 

g§ il ;^ T l-i -S d i: t T 5 . 

[0 0 4 8] «*J11 8 tCtB«®7*-*X>'-\'>:/S 
HlcJ:n«. WtB^a:S$iJffll^gi(c^S7*-*Xv>> 

±0, :7:^-*x>'^>^©$$7^^JcMtB>':j--*Xx 

<Dmrj.^^n^ti(Dmmi)m^\zfTt>n^zt\zt£^, 

[0 0 4 9] 

mmizs-zs^^xwimr^. 



(9) 



WPfl2 0 0 0- 1 5 5 9 



[0 0 5 0] (Si ommmm) sr. ^^moy^ i © 
^mmmi:m i tiss 2 3 \zm-^^^xwtm-r^. 
[0 0 5 1] mnt^mmmm\ziii-f^y^-:h7.i^^ 

#tK*^e.©RS*^-r2Bso{i-^$w*fe-r-5„ ^E-n^n 

0. 5 5~0. 6 4mm(Dm^^^hT:^ 
I0< imSt2mB<DmiZit5 5±1 5 umC0m^(D7. 

SiJ^^zmS. *fc«2MB35^e, 1 ^g'vU— y---t*- 

0f 8B 7 :i— X v V > < ff 5 SBT* -5 . 

[0 0 5 2] 01 lc^-rJ;3fc*IIM?g^<0 7:i--:^x 

'7-h*tti:'3^£:tt^-r?)7^--b*7:t'7-K««ii2 t, 

7 r u- > X 3 tti^g $ i t tfrte 7 

mmzm^^. mm7i^^:i.x.-i$' KDmm^s&miz 

mmtz-ouxmL<m.m-t^. 

[0 0 5 3] [1] m^^x.-^ 

f - h* 7* 9- K««§g2 d^e.CD7^ - "7- Kfcb 

ImsecU^TT'. JS^^Icig^r^ tSS: k H z T**' 

0, m2\z^T<iioiz7i7^:2.x.—:$ria:)m^mW)m& 

>:/<^^^Ttt, Ti'^^iX— ^ 1 0 d B/d e 

[0 0 5 4] [2] 7^'-K7:*-7-K««i§ 



7>f-H:7*'7-HMm§§2«, fie7;:75^^x-3' 1 

i'-K:7;r'7-h*Ui:^F (s) . f (t) <£««g-rf.^ 
STa&S. TiJ/^j-X— 1 ©^gtti:^3*Y (s) , T 
i'^ix-^' 1 roeJiM^<£Gu (s) , yH-\iy:t 

7-H«^gg2coeMMic<£G f (s) . egffi^R 
(s) (hf^i, 

Y (s) =Gu (s) • G f (s) • R (s) 

Y (s) /R (s) = l=Gu (s) -Gf (s) 

^mc-r!ii'^i)^$>r). mm. y^-\^y^u-]^mm^ 

2®eSM»:Gf«. 

G f (s) = 1/Gu (s) 

^l/iCtdi^D*^^, dOg^Micl/Gu (s) 
S 7^- - H 7 :i- "7- 2 ©jl?SiSit#14<&0 2 

f. S2*^e.?ge.*^)^t:j;p{::, y^-vy^i-'y-i^mm 

^2<Dm^Wc^mt4 0 dB/d e c®<S^^#L2Pg 
««^i-i§® i L T jfi<H LT t) m d t *t#iJS , 
[0 0 5 5] [3] U:7 7l/>X^BS^^g§ 
'J7TU'>Xfi:B^*S3«, SaiSa^filR (s) (, 

r (t) ) timij-r^^WLX'&^h. mmMmtLxo)7 

^'fk-r-5#i!iSEBlTrab-5.y6^e., BSMR (s) (, r 

(t) ) iz-z>\.^x^mmm±X'm{t-r^^m^mtvx 
^;^-S)i£^s*5*^o :!^mmmmxit. U7tU'>x{4b 

^*g§3*^e.. -0iJ<tLTS3 (A) tC^^f J;3;^i::/D 
7^-;i/S:g^fflR (s) (. r (t) ) hl.xmti-r 

c<D-yay^-Mt, miE<DmmEmm<D&m (o 

OA^'E>T l<Dmr^^X2:km^&-}\ZiLt,±*iK>. ^cd^T 

2co^rBn?i;^K©:eijtctiJipL. jgfc-ecD^(c2;^cH^ 

mitnfc'KBCPJ^-r-5 =6>©-C^-5<, 

[0 0 5 6] ;iroJ;'5;^C7'D7'r'— ;Ufc*fLTl Pi^©^ . 
^J-SriSLjiSSYt:tbT«-ri, 0 3 <B) (C^TJ;^ 

fc^c5. fip-fe, «8Fb1t itsiniswrB^, mmT2\t.~'&m 

[0 0 5 7] Mf-. 7'C-K>';j-'7-Kffl*t§§2«±jZE 
L;t,J:5»C2Pgroa^i-i§(CjfiflJ(T^-5*^e.. HtIi2yD:7 
^'-;Hr^*bT2|!g©®^^ig-r<»:> 0 3 (C) (C:^-r 
^''f 5 t 0 JCTT 1 ©iH^SDiiylJl/X^im 
*$tl, 5'-f 5>i/t l*^e,^FBlT2^0;J'-r = >i5^t 

2(xTT3ra*i<75SJjl/t;i/X*tHi:^$tis. 
T-(*, 0 3 (A) {c^-rJ;pi^£:/D>'-^-;p^S:KM<t 
LT7-<-F7*'7-Ka«Sg2fCtti^L, 7-<-H7 
*'7- H«^8§g2*^e«. 0 3 (C) JC^T J; ^ ICHDjS 

y^'7-]^mi]F (s) . f (t) am^hti^. 



[0 0 5 8]-;^£*5. ^mmmmiz^\'^T\ts y^-vy 
:J-'7-Htt«S2 0e^P^G f (s) * 2 pgwia^j-gg 
icifi^Hb. ±m(r>^'DUzfay^—)i^smmR (s) 

(. r (t) ) ft^zii\z^-z>x. jpjg/t;i/x mm 

Tl) <i:M5i7i;U7. (»i"paT3) ^r^^"- K7*'7- H 

m:^jf (t) i:iyT^^rcm\z-z)\,^xwtmvttt^. 

n7^'-;i'J|Jti1.®jiS©S®fflR (s) (, r (t) ) 
7^'-Kr7*'7-H««g§2 0De^M^G f (s) 

^mn-r^z.tiz,ko. /^)V7.Wim&.f^(Dy^-'^y^ 

^—^mts¥ (s) <£#;^^i-5('LTt)^l», 
[0 0 5 9] [4] fi[B^ttiS 
'Eg^WS4«, T^^o.x-iS' l©^ib^c:J;^^^^b-r 
$n*. m4\zmtfSLmi^m^A\-x. A^n^ntz^^ 

[0 0 6 0] mmiiaimf)^^<DKmmt. ^k^jkh^^ 
^^.Ai^mx. Aii^^TXDmmzA^m-^ntc^^m 
^Ao\zxti^n^. nfk\ziSLm-t^^^m^(Dmti\t. 
mn-^n (va + vd, vb + vc) , iiam--^ntzmij 
<Dm^i)mmT>-:f A 2\zx ^i$.-^n. us (b) iz^ 

y ^-t):^3i^~mn<D^f$,:^mit:m\zm^ 

[0 0 6 1 ] 0 5 (B) \t7i'^:3.Ji-^ lA^-&<Dm 

(Dm^x^ifr^m^<Dy^—fjx-!fx.^-mncom^ 

3^LTV^-5o 05 (B) *^e>*lJ-5J;'5(C, 7:t — *7.X 

<h> m{!?'-r:hmmx&^mm2 t(Dm.^^m. sz^wib 

±fD^DX.^t;iS-£). y :t--tj'xi)—ii'^mz^\^^x\t. 
— ^ s ^ fii^ i B bti ^ ^ n^i) 7 ;^ X 7 —fi# 

*7>x^— (t^«. imstz:isiff^y^-ti::^D—:>j'^m 

* !•+ -s 7 * - * ;^ -y— Jl^ ^ © 7 * — * 7, X 7 — fi « ft 

«5MS:ltSgC^i-i:?&^^Lfcft^<&it<. ^£^3, 7*- 
*XX^-{f^OStt«^^;&ffilcJ:-3TS/j:i3, 0 5 
(B) tm<Dm^X&-z>X^0i^'^o 

[0 0 6 2] y^-tl7.JLy—mmt. :L(DJ:viZ^m 

fc^^k-r^^^T*^. t«oT, mmi\z:^\,f^y^- 

*XX7-ffi^Offlv ( t 1) , V ( t 2) i:, fi^fg 



(10) ^m2 0 0 0 - 1 5 5 9 

mmi:^m\^>X(DmmiLm<Dmw (t d , w (t 

2) *^ *feS«2J;*5ltS7*-;*j;^X5-fi^CD11 
V (t 3) ~v (t 1 0) lt#tB®H<i:jfc*i^U>X 
<Dffi^*-eB9Mw (t 3) ~w (t 1 0) MIC^IS 
3(C*5rtS7*-*7X7-«^WMv (til) . V 
(t 1 2) m^l3©H<i:^:*!^l/>X©ffi?*fi:B®<l 
w (t 1 1) , w (t 1 2) *i, -€-n^*n— irjtis 

xx^— M^sTi^^^irx-^ icD-eam^^s-rii^ 

[0 0 6 3] [ 5 ] mmim^m 
i^jB-fksmgg 5 ta. ti}fafiB^msg4 75i5ffi:^$n-S7 

«0 5 (B) ft^K-r^'5«s^^Jg;^i:#tt$^-r7:t-;<j 

xx^-ft^iE, 0 5 (A) \z^'rx.3rj.mmti:mmz_ 

[0 0 6 4] 7*— jj^ftjiaidijiiTtt, 7*- 
* ;^ X 5 u >x<D 7 * — * xfiB*^ e> o-f 

^■v7'5"^-^>i?tbTij— ^fc*, mmt^ 
^ftEtmitf7'z>x^^fj.\f\ 

[0 0 6 5] L:*>b^E7&ie>, ^mmJ&mx^t. 7*-* 

XX^-II-^S, 3KffirotB^S(X^-r-5 7:t-:^JXffia 

*^ ?>:;*:roiB^^lc*f-r'5 7 *-;<7X{iB*Ttc*5tt-5, 

t*tc. z.<Dn-^m.m.^m.-rmmi. uyri-yT^um 

tLxm^^^ti^m^-fay^—)\yh(Dm^^m<}>-^'ii: 
m^(r>^-^x\-mw>>\zy ^ - Y^nv^um^'^o z. iii)^ 

X^ti.\^. 

[0 0 6 6] m^\-i. 05 (B) \zm-ty^-ii7.:r.y 
— Mv (t2) 7&>e.iEcDe— d7ffl{cl5^ST, i&Stiti 
ft®tf— i7«;&ie>7:r-;^7.X7-ffiv (t 1 1) 
^ST«J:-5(C2i>:M^6«)tC<i*«^^t:-rSi:, Kt^JlS 
Sc^ii fC :fe -5 7 ^' - K/N* >y i7 ^ tl -5 . * 

fc. 0 5 (B) t^TMiic2 IC*5tiT«, 7;i--*;;^X 

y-m^(Dm'&f)^m.u\^x\^'^tfz^t). y ^ — Ynvci 

[0 0 6 7] ^CIT. ^}g{t^aSl5fCioT7:t-* 

xx^-m^$'±T®ffl^tc*3i.»mjg;^t«-^fcS«i-r 
■Sd-hfcio, 7:^--:*7X>'-v>7''f ^c:*5^JT^5^/^t-t^ 
[0 0 6 8] m^mtM^nyiimzx-mMfs.-:)]^-^^^ 

A^tl^d*, — ^JtbTDSP (Digital Signal Proce 
sser) S:ffltiT0 7 tc^-rJ;5;^c5^-:/;p<&#^L;i*i 

^iSiffl^S5^->^;k ®J^2ffl^a7^-:/ 



(11) 



2000-155954 



(B) tc^-r.t'pic, «^®:>>:€r$iStt*^^. 

;^ 7. X ^ -€^«^Pb1 ©iiSii J; o TiE®ffi*^ ^ ft 
Sfc, M«3fC*3liTti, 7:i--;^;^X^-(i^«ftO 

[0 0 6 9] JW±C9J:'5i^c:7;j--*7.X^-m#$^J^ 

:/;Kc-:3<'iT«, :7*-A7,x5-(i^©fflcoti 
Jp c ii fie b T ^ Ife |g tti :'3 M if Sn ^ -B- ^ ffi CD -T— ; u 

[0 0 7 0] MJ^©^Om;l*ft«, y:t-tl7.3L3- 
icDJtfPT* -5 — 7 -y- A CO L ^ Vifit^Si^ t LT 

^A^;&ffi*i#;^^n-5. «»J;1«0 8 (A) iz^irj^v 

tjiy:t-tiy.x.^-m^^m^-r^t. ms (b) izm 

ji S T"tf a t c ?ic -5 fir B ;!,t ^ © tf - i7 fit # -5 fi: g T * 

— X X 7 — 0« ^ 7 ;J- - ;^ X X 5 — ff-^ 05 

[0 0 7 1] ^it, 08 (A) (C^-r7;t-*XX7- 

m-^*i»e)n-5^o. M07t2coi^?pTfe-57:t— *x 

•tf-ASreitb-r-Si:, 08 (C) tCS^-r«t P^'ij^J^^rJt 
<. S8 (C) iZ9r:-r<kv\Z, ®^©^#tifilC*iliT 
7 * - ;tj X iJ- A *iM^l>* [61 cfe s «tilJD:& i*]Tfl)f 5t o 



[0 0 7 2] ilCT. tr-i7^ttiSfc«:7*-:^X-t}-A 

mm\z^om^<D^^<om^t:m^. 0 7tc^-rT— 

0 9 (A) a0 7 iCS^-r?— yjUSr^TS, 0 9 
(B) ttTi'^^iX-^' idWBlWJr— ^(D^fiaT 

(iift— ^T) ^mvTf^^^m-^iz, mmit^m^5\z 
Ati^rL^y^—tiy.x.^-m^(o~m. &xfm9 
(c) tt09 (B) \zm-ry^-iixx.^-m^^m9 

[0 0 7 3] s-r. 09 (B) ^zm•rmml^z^^^T 

«. 0 9 (A) f'*-r®^lffl^^7^-:7'Jl/di#M^ 

n« ^^Jt i©^®7*-:<jxx^-fiiv (t 1) lc*f 

bT«w (tl) . B#^J t 2©>';i-— ;^fXX5— fflv 
(t2) IC^fLTw (t2) ©ttl:'3*ifT*Dn-S.. dJl 
B#^J t 2<D7*— *XX^— ffiv (t2) *TC07 
:t - * X X 5 -ffi L T CDtt tiiS^W (Cii 

ira-r-s**. h^-;/^>i^x5-Mv (t2) e-^p^cd:?:*- 
— X X ^ -M {cjfc^ bx « y * — ;^ X X ^ -^-^ro iiira 
(C^ST-rSCDtCiSUXy-l' >^«^>!? CtiJjp^-li- 
' ^y\zm-rtm9 (O ®J®1 

7 ^ - * X X ^ -mm^mmit^^ ^ t s . 

[0 0 7 4]:;*:lC, 0 9 (B) {C5^-rffl^2 (C:feViT 

0 9 (A) \zmtmm2mm:m.y^-zf)i7!)mm^n 
•5, MiiK2ffl^^'x-:/;u«. 0 9 (A) \z^-r^o 
iz. mmmmimmm:y^--:^ji't\tmt£^. sfc. :t 
yny hm'hm.^imm^'T--y)Uj^o±^<m^-^ti 
TV^So ®J^2ffl^g|5"-:/;i/tc<i;titi. ^^Jt3«^ 
— *XX5— Mv (t3) (-*fLTt4w (t 

3) , ^TmWzVxmMt 4^ t 1 0<Df^(Dh^y^ 
>^X5-fiIv (t 4) ~v (t 1 0) lC?*bTw (t 

4) ~w (t 10) oi±i;^»*ifft)n-5. cdT, mmi 

tffl^ 2 ©:^5f{iB (C*5 -5 :7 * XX ^-fS^A^ 
t 4©P#<0 7^— ;<JXX5— ffiv (t4) ST(©7 

;t— *XX7— fi^trjt*LTtt, y^—t)7sX.y—m^ 

7* — ;*JXX^-ffiv (t 5) 7&^^>7;*- — ;^»XX5— tt 

©-tfDi^Dx$T'fc?ifL,T«, :7:t— ;*jxx5-{i#® 
X*^e.^^J t 8 ro^®:7;j- — ;^XX5— ffiv (t8) S 

T « :7 ^ - * X X 7 -«^oM'>45*<^^ icii jjD-r 
iinizit^CTy^ >^tii^\z1S:T^it^y'-Zf)l7l}^ 



(12) 



2000-1559 



V (t9) Tb^<bmi$.2iimi$.3(Dm.^&m^-C<Dy^- 

ttv (t4) *;^x^— Mv (t5) *-e, 

5:t/"7*— *7.X5— Mv (t8) *7.X5 
-fitv (t9) *Ttt7:t-*xx^-{i^*«ig^^-rs 
© ic u Tit^6*) >^mi}a-^'^^7— zfjvti^m 

[0 0 7 5] 'AiZ, 09 (B) fCS^-r®i^3lC*31.»T 

«. 09 (A) izT^-rmm.sm^^y'-zrjiiimm-^n 
•5. ««3ffl^Jg5^-y;p^i, 0 9 (A) (cs^f J;'^ 
ffitt*ttgi^iffl^i®5^-::/';i/tlli;T*o. :ty± 

*XX7— liiv (til) iCMLTliw (t 
11). 0#^J t 1 2 (D^©73t-— :*>XX5-fflv ( t 1 
2) fC^tbTw (t 1 2) 0Dttl;^j>6tfft)nS. d CIT?, 
^^J t 1 0©h^-y^^>i/X-7— ffiv (til) et^OD 

yi![-f!7.-x.^-m.\z.n\^'z\t7—-^))^<r>m-m.m.mz 

itiD-r-S*^. ffi«2 imiK3®^I^^B®7*-*:^X 
7— 'ft-^A^e)7*— ;^xx^— (fiv (til) 
:j--*xx5-fflf;:*fLT«7*-;<jXx9-fi^(Dli 

[0 0 7 6] Sk±(D^'^U^m?Sliitlt:ifyy\zm-tt 
09 (C) ©J:ptc;^0, 09 (B) \z^-r^vUy:t 

[0 0 7 7] [6] ^^itmm^ 
nz^miizmK), ^^Yb««S6«, pjL±izmmi^rm 

uy7.iiLm%±i§3f)^i^mtj^n^m3 (a) \z^-r^ 
^rj.mmmrB^tmmmm<^m\z-'&mmmm^m-t^zf 
uy^ —)vt.(D)AM(Dm^%ibn^^m.m^t:m'P-^'^ 

■&<fc5fC, *iJffllM^<*:LT©Ti'5^iX-i5' 1 H5'f 

^ 1 ti^umi^fi^-fuy ^ -)V(Dmm^K)^^\'^m&-r^ 

cD0ij*^-r. u^. m I 0 \z^-tmmitiiLmiiiij\tt. m 

m\z)s\,^x 2 'Am^miz^^tv. -^mmmm-v^^^m 
\zm[:-t^^mti<Lmmi]^m^^ri^^o 

[0 0 7 8] Z.<D^3\Z. *^JSJg^»C^l^iT«. y^ 

- \^y:f7-\^mm(OBmmtLX(Dzfay^-Mz- 
&mmmrB^^^iir^iipnz. umn^h\^x(D7i7^:L 

J-<yi7V, mi-fuy^-Jl^^^)y7\^>7.i{Lmi:LX 



>>^SB«. '^^\z^\,^x:i—zf>mm\z^r)ffiotix 

t i 7 ^' - H 7 :i- 9 - H ftij ffll ?r . 7 ^ - H A* :^ $ij IS 

Sfc. 0 2 tC^bfeJ;-5(C7*— ;<3X>'-\'>:/ 
ttTttii«e3&«E^-e*S*i. 7^ - H 7 * "7- KftiJfflS: 

*xv'-v>7'^®T?«, y^—tiy.i?^>-y<p%y^ — 

* X r > y © *^ 7 e. 7 :i- - * X -y— 5}^ * ;t > . L ^ 
;*)X v'-v >7'56^*§7 Lfc^t>SLn7!i«'>;^j:< 7*-*X-y- 
[0 0 7 9] ifc, *SIMJ^^©7;i--*Xv'^>:7'g 

BTtt. :7;t-:^;x-y— 5i^B#i:|g.Di;5{;igS<it*^#;l 

#-5„ mL-, 7;i--:<3X>'-v>:/«lSra«)(::it;f^*^i^T 
bTb^5/tii6, 1««©gW*«7:i--:*jXii— sl^ttt^ 
'Pmti^o m.-oX, 7;^-— *X>?V>7'B#i:>'*-*X 

^^'fk««ggro#l4i&7*-*x>'v>:/B#*^s 

c©^i®«7:i--;^x>'v>7'®^^^l.-eab-S)fc 
y ^-t)7.i^^ >-yxit&m(Dy-i >^i(ii^xmm 

::&3l^<757;t— ;^»x-y— jJ^T^^^iiS^Tfes*^?), 7 

:J--:^X-i?-V>7'-C«it;Stt^&SML, jl'^<D7;i--* 

a*:, mm<DmomA.m\z^/ox-^^^, iJe^T, 

* X -V > tt^l-SL^*® 7 ^ ;L';5' - 
<k««§§ {C^JD L 0 , 7 ^ - H /N* i7 ® ^r-f < 

[0 0 8 0] [7] ±»<Dmif- 

'■ktz. if.mmM<Dy^-ti-x^J^y:fmm<D^W-<Dm 
mz-Dx^'^xm^nt^, *-r. 'j7 7u>xiaB%^s§3 

0 3 (a) tc:S^-rJ;^?ictiiBl:«'/D7-f— 

ij-r^, z.<D':fuy^-Mi., mmmmT \iEi.nmmm 

P4T3^M<i:t9. -^3iSWP4T2S:5te^i-fcS<i:«. 
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(c) \z7^-t^^rjiMm/^)i'7.i)mmmfii»^^^n. 

J; ^> C 7 ^ u. X- ^' 1 PHSST -5 ^1 1 J: K) , 

0 5 (B) (c^-rJ:'5:^j:7:t-;t»;^x^— {f^Ji^^B^ 

=¥>ifi)—^(DB\^ih^timt3n^m.mx\ (o 

TbT :fe UT 7 - hVN* ^ff J; 5 I' U T 

[0 0 8 1] dtitc^fb, t¥*o:7sr-;<3 7.-:>^>:/^ 
BTtt. 01 lS.yJEl 1 2 lcs^-rj:'5lc. 7:*-— ^T.v' 

^ >-:f<Dmt^t^\zmM(DA)i7.m<Dm^^'i)i'7^^tiit} 

jJ^/itanTLS-Jtt^^PnlSdiabofc, BIl liHl 2 
tCtiejRO :? X v' ■\' > T'^B fc J; S v ^ > T'W^IJt 

m^^r. Ell Hi. ]!jDji:*[fi]ic^i-sL-5i^D;t«^. * 

-5. 01 lS.iyJ01 2 Aie.tiJ-5<t-5{r. -y— :«J^i'D-X 
roiSmtiJViT. y^—t)7.:ii7—mmty:i-—ti7.-*)- 

1 +G(s) = 1 +K/{(1 +T s 
= (T sJ+ s +K)/{ 

tri^<Dx\ mi (6) iChsaiB (4) ^^k>. 

E(s) = R(s)(l + Ts) s/(T 
s E (s) = R (s) (1 + T s ) s V 



[0 0 8 2] L*^Lfj:*^^. v 

[0 0 8 3] *^SfiJ^liT-(i, J!inii^ratMa«8 

mz. y^—tl7,Jiy—mn(D^m{t^^t:ff-Dr:i<D 

i3--5^t*iT?$-5. :in\zMi^. m^^^<Dy^—ti7. 

[0 0 8 4] eiCT. B^«I^^j$«A*i:Lfc«^ 

mi^<mmr^. ras. ur(Dm.mx-\t. mm^^mz 
■r^ftit>\z, 013 (A) iZTTi-r^yu. fRmmwcG 
^(sXD^mnmzKtLx. e^M^G,(s)©ffi«s^$ 

[0 0 8 5] C:©«-&C*3i,iT, $iJffll5*«©eaM^G 

2(s) iii'^mn^iit^, 

Gj(s) = K/(l +T s) -(1) [K:y'r>5t 
Sc. T : at^iS] 

mmwm\z\tm^^mt:m\^^^. ^(D&mm^c 
iis)\,rAo:>^3izu:h 

G,(s) = l/s - (2) 

tJEoT. 013 (A) \ZmriiytJ.W.f^y'<-.\^/'<yi7 

m(r)—m&mmwi.cis)i,t:k(Dj^yizrji?>. 

G (s) = Gi (s) • G, (s) 

= K/{(H-Ts)s} - (3) 

SffiM^&R(s)t-r-5<i:, m.^y.^-\^Ayi7^ 

E(s) = R(s)/{H-G(s)} - (4) 

ffllilM^Sre (t)i:-rs<i:, ^^dS e (oo) «^^JCfCi 0 

[0 0 8 6] 
[& 1 ] 

e («) = lin e (t) = Urn sE(s) •■■ (5) 

cidr. 013 (A) ©«^©sE (s)^&*ie)S. ^-r. 

SlJE (3) ±0. 



) s} 

(1 +T s) s} 



(6) 



s2+ s +K) - (7) 

s*g-r-5Ct»-±f9. s E(s)*t^e,n-5, 
(T s«+ s +K) - (8) 



(14) 
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He (oo) 
[00 8 



wte (5) scRo^mifi (8) jcics-rfuT 



7] 



Sfilr (t)sytR(s)tt, :;^:<Dj;5>fc;^c-5,o 
r (t) = vot. R(s) = vj/s' - (9) 
fi£oT, iilB (8) iC;J;0, s E (s) t4:;^cOJ;-5 (c;^ 
-5. 



1 3 (B) (D^mmxij^^^^ts e 

sE(s) = (vo/sJ)(l +Ts) sV(Ts*4- s+K) 
= Vo(l +T s)/(T s2+ s +K) 
MIB (5) ^^D. ^^ffiSe (oo)^J;^^:(^J;•5 [0 0 8 8] 

[|%2] 

e(a) = lim v o ( 1 + T s )/ (T s *+ s + K) = vo/K 

l-»0 



i5cfc, BSMr (t):*t0 1 3 (C) t-S^-r;SSDji«0« 
■&C05tS«lle (00)$-, S5fB (5) ^R^tttlB (8) 5S; 

r (t) = (l/2)aot2, R(s) = ao/s' 
t«£-:3T, mm (8) iCJ:t). s E (s) J; •J IC)^ -S. 

s E(s) = (ao/s ') (l+T s) s*/'(T s 2+ s +K) 
= (ao/s)(H-Ts)/(Ts'+s+K) 
tSoT. gtllB (5) SCiD, ^^{i^e (oo)«;^^:(^d:•5 

[0 0 9 0] 
[^3] 

e(«» = lim (a(,/s)(l+Ts)/'(Ts'+s + K) 



(1 0) 



(11) 



[0 0 8 9] lai 3 (c) (Dmnammxtii^^^t, 

!SfiIr (t)Rt;R(s)«, 'A<D^^\Ztii^o 



(1 2) 



= lim (ao/K)/s = «» 

I-O 



(1 4) 



SdlB (1 1) ^tWlW, (14) S*JtK-r-5<i:. B^ffi 

j-^yi>mm^nisot-t^t. mis (b) fcsF-rj;^ 
('^jis<oB^fitsrffli.isc,i:*iT#-r, mm\zmitT 
^smm=&m^^^i'f)^u\^\ 013 (c) ic^-r«t5J^c 
^mmm\ziB:m-c^ ^mmmt:m^^^ z. iiii^sjmumm 
hw^-r^i)^. rctz-^^mmizmrnx'^^mi^mtim 

[0 0 9 1] z.n\zn\^, ^mmmm(Dy*-t)x>^^ 
yz^mmit. 0 3 (A) \zmr^^\z. ^mm<Dmsm 

SriS5SLT</i-5fc»&. 7-<-- HA*>>i7f!|ffll>{)^^i£5|^ro7;^- 
[0 0 9 2] *SIS£}g^(07*-*x-:^^>:?'S 

mmmmmiz-mmmmm^mifirrzms (a) (c^tj; 



- (1 3) 

[0 0 9 3] 0tJA«|gi 4 (A) fr^f J: 5 (C— ^iga 

14 (B) iz^-rju^izmms^izmmr^fay^-;], 

^m^^^Zth-^^^, Z<DZ^uy^—JVt:m^^^t. 
mi 4 (C) l::^-rJ:'5tc, SPji/xju;^^JnAfc^lc:2 

ffilci:#<jfi-zf#, ■^•O^^'irlCBSMfCPJ^-r-S^lt 

tt, spiS/i;!/;^ ^tn^rzwzm^mz^iirxmm/'^juy, 

Srlni A ^ J; 5 fc L T =t) A t'i. 

[0 0 9 4] sfc, 015 (A) \z^-rjioiz. — 
a»irBi*^i§;ii»3r4<i:<gigaiF«^<D 2 mmz^a^nx^o, 

015 (B) \Z7n-r.i:z)izmm&3\zmm-r^-:^ay^-- 
015 (C) f;:^^-^:^!', jDjt/t;i/X5r 2 liI^C^i• 
vr£A^iiy^-}i/'^yi;in^t. y ^-ts7.V\y-:f 

m^i:>-^^umi)m'^w,<. y^-ti7.i/\y'f<D^m^ 

[0 0 9 5] ts.^, 016 (A) tc^-rJ;^{c, — S)i 

g[«SK*«M< . tmmfs\hmMmf^t,'^^mz'^n^-:fu. 

016 (B) \Z7prti:.'b\Zim.mM^Wk^W^Z 



(15) 
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hv\->y i7 ^^t^f£i,^m^'\z\tm:kmmmm^ c: 

[0 0 9 6] &,-t<D^3\Z. :^^mmt&(Dy^-tl7.i^ 
Srffl^i-SiltdMtgTfe-Sd^ 0 3 (A) lc^-ri;'5^c 

[0 0 9 7] Sfe. 'J:7rl/>:^'£4B5!^S§3CJ:f). 
±a> L J; JJca * CO :/ p 7 >f * m ;b pJtg fc 

[0 0 9 8] Mfc, ^n^n(D-:fay^—)i'\t. mk<D 
[0 0 9 9] [ 8 ] 

01 8i&#Mb;^j:*«e.|ttH^t-S. 0l7tt. 

\zm^'>t^y^-tiy.z^^r>':fmm.<om^-&7r^-t':fuvif 
mx'Sb^o Uii. :i(Dy^-:^y.>'ry:/mm\t, m 

9^^X— iS' 1 0, F^^r/N'l 1 , y^hy'^9-i;^2 
2, 5^r]-y2 0SyCCPU2 1 ^^<ffiBf«, DSP 

[0 10 0] 017 IC*3l.iT, 7^5^j.X-:5' 1 0«. 

Bj tbSK S J; o T3£Jt r ^ t <& ffi ;^ T:fe 

0. H^-f^N'l l*^e.tti:^j^?n^iKi!){t^t'^£:CTnT16 

[0 10 1] H7'f/\*i i«, A:*3«^irjJi;i;Tmi3iK 
Kiia^^^fiK-rs. ^^itmmm^i 5A^>^mti-^ni> 
^mmm-^nrzm^, ^rz\-iy^-\^y^u--\'mm^ 
1 8t>^<bmt)^n^y'f-\^y^'7-\'mntiimw^ 
1 2\z^r)tan--^n. h^'Ta-i i\zxtimmivrx 

ij^tl^, WIBJi^g^iX-^' 1 0 i:^Kh*7'f A*l 1 

Tbm 1 iziii-f^Ti/^^x.-^ 1 \zn^-r^^mx$, 

-5. 

[0 10 2] 7^-K7*'7-H«mgCl 8li, 

iS'Sisiet, K-feUi^^'gci eics^^nfcT-^/t-u- 
'^JHSitgBi 7 a. 7 b, Rt/J 
p-CZ-l^^jHS^tSei 7 c t*»e>;ic-5o irU^'^gpi 
6tt. ^'f 5>if^^gBl 9*^^,ffl:^$n-5$imm^(; 
^Sl;T. 7-yA-U"^;U^^g6l 7 a, •1:>^'-U'<JI/ 
^5£S5l7b. *fe«n-'7-U"^JHg^gBl 7 c©H 



n*iS:S*?L. T-y/t-p-^;!/. •fe>:^-U'^;k 

[0103] ^'-r 5 >i/%^gi5 1 9 mm^^t 

OCPU2 l*ie.ai;^:^nSv-v>7'hU:*?«^Rt;-:^ 

O0f ^ ©® * it o $!I * ^ - K 7 * -7 - h' 

[0 10 4] Um^^thX(DCPU2 l\Z\t, 5^n- 
3^2 0*t^j^$nT:fel3, K7'a-^^2 0 iCiSl/^TR F 

[0 10 5] B^±<73J:5;^£CPU2 1. ^-^ S.>if^^ 
gBl9, &at7w'-h*7*'7-K««g|5l 8{Cj;»9 7-< 

- K 7 :t -7- ]'mnmm^ i 2 - f 7 

1, ^'-f 5>;5/^^gCl 9. Rny^-}iy^'7-\^m 
«g5l8fcJ;0, 0 1 HS^-r7-f-F>':i->7-F««§g 
5/5««J5£$nTI/i^„ ^fc, z(D^mm\z^i-f^y:t- 

2 ^gt^i- b T A;1/7. W 7 ^' - K 7 * y - F {±};t; 

^^gP17b. RZ^a-U-U^Jl^m&^l 7 ciZ^iO 
Wt&VX^K t^\Z, A)V7.m^(D^-( B.yif^—'S'^ 
i5''f 5>y^^gBl 9{C|B»^1i-T*3< JltlCj^O. it 

1^mzn)Vxi^(r>y-<-Yy7tu— Y^t)^%x^^^. 
[0 10 6] :k\z. 0Uc*3it^^^^t:«i«§§6C«s 
■r-s^SftWttgei 5«, -K^aiiffigBi 3 t-feu-i^iS'gB 

1 4 a&ytl 4 bid^efiKS. {iffl^li^FBl 3«, -tv 

y^—f37.~j>^yzr?^<Dy^-Ynyipmm\z:ii\-i^^ 
nm^'S:'b-^<ti>^'!>\Z, H^-f Al 1 CMLT H 5 

■izrm^'S:mti-r^, ±ui7^mi 4 aiz\t^^-f s.y^^ 

^^BPl 9*^^,7*-;<3X-9--i}^0:t-7'>ti'D-X 
<£^0^^-5{i-§-*i«*S^nT*3D, :i—zf>m\Z^K) 

b. i7D-X<BiJlc«Oi5;^f.n;t«-&Jctt. 7^-;^X 
•y— 7j<B?F®^aB<illS:fi:ffi«*SgKi 3Jr«i^-r-5. 

[0 10 7] •tUi'^SSl 4 btC«. ^'f 5>i^ 

^^SBl 9*^e>{4B-y— xJ^COON/OF FS:^i3^;i-5 



(16) 
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(A) 7*-:^"^7,xy-ii#<^TMMiS 

tC*51.iT7-< - h'A-y ;?$lJPS:ff *D7SH/iJ:'5 tr-r^;^* 

ttt, 01 9ic*-rj;'5»c^5£M«fi^i;/.tv^*^ 2-0 

[0 10 8] 4^^y^^-l/>>'7&<— ^TS>oT 

fit .t 0 fe;^^ lc«:=F^®J® 0 . 
[0 10 9] ^LT, C03<t-5;^C^3£^^lC*3ViT«. 

[0 1 1 0] 2|s:|lifijgli-r«. 01 sid^-TJ; 

■51::. y^—ti7.x.y—m^<n-^uv^)V\ZT5.^\^tciE 

lllOlx#liMJ:'9t)/h^<, ^2©b^l'i 

{c^oax.-&«^<&-feU'i7 3'gEl 4 blcffl*-r-5Cli:(:: 
[0111] iiyJ0 1 7 trM-rjT. 7:^*- hT^w" 

H7'>f'7^i7i5'2 2{c«:7:t-;^xx^— fS^ 

[0 112] 7^-AXX5— {i^:^aigB2 3\t. 04 
tC^Lfc«iB^aiSS4<hra^fC, ^^.•iiiRg^*#©4 1 

#,'SKII^^*S4 iSiiST. AA^e.D<D® 
«IC4^>SiJ^nfc§3t^? 4 OJcA^J^nS. *fftCti 



B-rsS?t^^F©Ui*«i)D»^n (Va+Vd. Vb + 

vc) , taW--^nrzmtKD^^ffl^m7>zfA2\zx^ 
fiKsn. 05 (B) \z7^-r^v13.-yit—f}7^.x.y-m^ 

ffltMmSC 2 4 . L''^;i/MtH"^fE 2 6 , 'SiMM'^U 2 7 , 

sixas^gps o*«g^iSg$nT*3 0, mib^^-^xx? 
cm 6 (CHI iter's. ::<Dli®^0ij(c*5tt-5:7:j-- 

:*3xx5-«^^ffig|52 3A^e>0i tr5^-rfii«iKttlS4 

[0 1 13] ffi€^agB2 4«, >'*-;^xx5-m^ 

B#tcp— W''^;i/*''e.A'f i/^;nca:-^±d«sfi^*ai:tr 

■r-5. Cl<Dffl#;^ai^2 4(DW:>J«^'f5>i?'^feSI5l 

2 4CDa;>3 0^'fbtcS-:^t'iT. 0 5 (B) \Z^-t^Oti. 
^SJ^2rWSiJT-5m^?&t±J:'3f -5. 7*-*XX5-{i-^ 

[0 114] 3'-l'-7-2 5«, CPU2 i*>e.ffl:^i^n 
-5X^'-h{S^^hU:tf-tLTli)f^^B8S&b. CPU 
2 1 (CJ;oT-fe<y >^nfc^-1'-7-fit*«-fe*o(r;ttofci: 
^l^T^'f 5>i^^^lElg§l 9 tC^fbT^^r AT-vT'fi 

b, m-K<D^^ ^>{f-t27.^-v&'^^z.h\z^y). m 
mm\z^n^y^-t)7.i^\y^mm\^. striBM^^m 

^2 4Srfflt/ifc®i®cO^O«SA/5:tfr;ti:<, 5'-l'v-2 

^ -5 J; 3 $ nx -5 . 
[0 115] i/'^;i/^lll?f|5 2 6tt, ;^;xx5— ft 
#t01 8 I'^-rmi ~^3©b#li<li<73ltfeS:ff 

\t^^&^^i^-i ^yif%±.^\ ^\zmti-t^, z.n 

\Z^K). ±Klibfcfi[S-tJ— #<73 ON/OF F«JO^A« 

[0 116] ^'-1'5>^5!^g|5l 9«. ±aibfcfits-y- 
— /j^cDON/OFF^omAfi-^, st/fJnMji/i-'i'Xro 

-X'O^O^^^i^fctB^'j-rs. ti}|2<S$:^tt!gS 
2 4 H <t 0 IE© tf- i7 MWigllii <&*-r(i^!0^l±l;'3 $ nit 
«^fc«. 7:j--*XX^-(i^7!)iiE©|gttJ:»9feiSl'i 

mzn.-Dtzn\z^m\ti^^Wim2-^<DmKii^^m^^m 
ijr^. Mie«^i^aiai5 2 4 tcj;oftoe-i7tt 

7-«^*ift©EgMJ: 0 feii!i.iMlifiofc^lc:®«2 *^ 
?)^«?3'vO^0^;^ffi^*m*-r^). Cl©<t5;^j:fi5fiK 
lrJ:»3. 7:t-:^XX5— B^Jry-f xr*t^*nsJl^ 



(17) 
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tis. 

[Oil 7]km^±^2 7it. = >y^igei 9 
;i/ $ tifc 7 X X ^ - ©ffl icjC i; T^^T^- :/;Hc 

(c) \Z7Tit2^'^\zy^-ti7.3i^-m^(r>umt^^ 
[0 118] &^±.<r>^o\z. z.(Dm^m<Dy^—ti7.'j 
5, ^'^;i/;^m^2 6, ^-f 5>^^*glJl 9, RDf^Cfl: 

B^^?fP2 7 t<fc 0 , mi \z^-rmmt^^m 5 ^i^^g 

[0119]— U:77l/>X^^g|52 8tt, ^-f 5 

>y^*gi5i 9A^e.ttJ:f)^n-2>*':7>h{t^ir»::?^, 

nXti-S. SeoT. C PU 2 1 

*?-r-5«-^*ii$''f 5>i^5!^g5l 9lrtB;^^n-5 <i:, 

■i 5 >i^^*gB 1 9 «SK/''?;uxi|icDM;i/Xfi#^*fi£ 
-rsjcpfc^-f-K^^y-HMffigci 8tc$ij«M^^ 

[0 12 0] 7^-- K:7:^'7- Ht-jiSi; 

\z. z.a:>mf^m<Dy ^-tixz^^>zfmmizii\,'>x\:i. 
CPU2 1, ^'-f 5>^^4eei 9, oyru>7.m± 
m28\z^*). mi\z^ruyri'>x^m%^^3i)^ 

[0 12 1] u 7r w>;^%^gC2 8*^f)a:^$n-5 7' 



o\z^-r^^\z^mmm-Amti-^n^o ^ofi^sdnti 
^^imm^i 5(D±ui;^^i 4h\ztiiti-^n. 

5>y^4gBl 9 7&^e,-t:lxi7^§P l 4 b lC?*LT<4B-y- 
-#S:6'nIC^ Kt^TLim^f^m^^ntcmz. 
^^14 a\zmiJ^n^o -feUi'^'gPl 4 alCtSU^T 

^"f.s^iy^^gei 9*^e> ^7-y^>^^■!^—#w:t 
^1 3iztiiti^n. y^-t}y.'J\>-fn(Di;'u-XY 

[0 12 2] ^IC, ]i},±(D^'its.mmm\Zi&\'jri,y^- 

PU2 lA^5>v^>y h'J;)!f*iW;'3^tx-5i, ^^JtO 
■fr*5i,iT. ^-f 5>i/'^^g6l 9tCj:»3, SI 8 (B) 

ti^MSCl 3'v®J*(^$fetLT-feL'i'5'?fBl 4 b^Si? 
T-S. *fcl^NF(r, 018 (D) t'S^-rJ:'5fC^''f 5> 
if^^Ul 9(;:J;0teB-y--7}^ON/OFF{t^€:A-f 

gI52 8*^6)01 8 (E) \z^-t^of3i-/ay ^ -ju^ta 
7^'-H7^'7-H1i«gEl 8*^e)CO7'07 

>l'-;^^'«^£;:L/c0 1 8 (h) tc^-rj:5nc7-c-K7 

^'7-Ktii:^^F^'f/\*l lirtt*t$-B:S. 
[0 12 3] CintiO, T^5^a.X-^ 1 0«-/Y> 

T, yyi—tlX:ii^-^m^2 3f)^i=>\tmi8 (A) 
^•rj;'5^C7:i--:^7Xx^— {t^:<it;g|ffi$n-5. 
*-*xx^— fi^l*. ffl#^tHgl5 2 4(ctt«&$n, fS 
^:^a]S52 4ttc:©7;t— *xx^— M^**E®tr-^' 

{i ICiiJS-r S W © jE<Offl# <Sr W L T t/i -5 C .h *^TM-^ 
^5"f 5>i^^4gBl 9fcai:^-r-5. tS^-f 5 >i7'%4gg 

1 9«c:®^m«g;^fca-D*tiT. 018 (C) ic^fJ; 

ffi®®^*^0 5 (B) tz^-tmmix'&^zLt^Tjk-r, 
^(r>^^mm.mn\tit[:m^^^2 7 \ztiii]^n. {aiB^ 

iffl®^^5^-y;i/€'ils;L, ifflo^gix 
- <£rffl t/^T 7 * - A X X ^ -(i^ Ji^^t^a b , 
018 (F) iZ7r:-r^oU^^mt^m.i:liitl-r^c Z.<D 

Xfi:®«. llDiSSES52 9IC;tel,iTJtgi5^n. 018 

(G) \z7Ti-r^ou^iLmm^tm^ri^. croisB^s 



(18) 
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iBffifi^lBl 3lC«^$tl, 'EffiSffiaSl 3fC*5ViT«^: 
OfirB^MSrfiM-r-5J;'5tC0 1 8 (I) ICS^-T J: 5 T'j: 

u>x{iBfc>ii¥-r^ J; 3 1->?^ >:/^&^tt-5= 

[0 12 4] Bt^J t 1 (CcfeV^T, 7^ — *;^x5 

— ft ^*^iE O tr- ffi S o :i i *iffl €^ tiSgS 2 4 I- 

wm.mB^\tm\B (o ics^-rj;'5tcD-w-'^;K'^ 
2 7«, m«**«SJ^i*^^.««2Jc^om*?ofc;:tS: 

roiem, 018 (A) \z^'tJ:t\z4¥-^mt£y:t—ti:^ 
x.^-mmt. 018 (F) iz^-r^'iizmm^t-^n. 

[0 12 5] 'AiZ. mm t 2©:J'-f 5>i^fC*3UT, 7 

,t-t)7.x.^-mm}mi 8 (a) ic^T<t -5 ir^ i o 

2 6*i^W-rSi:> :$'-Y5>i?'^^gBl 9«:i©^tiiilS 
mta-^'V^T, 018 (B) \Z^-t^v\ZUmi)—^-0 
N/OFFffl^SrP— l/"<;i/lC«)f3gl;l, ■tU';^^14 

[0 12 6] -ebT. ^^Jt 3(D^,-f S.>^iZiS\,^X. 

7;i--;'jxx^— {1-^*^01 8 (A) {c^-rJ;plc^2 
gB2 6*«>gim-r-&a:, ^-r5>i^5!^gi5i sttciw^aj 

iS;Rlca-:?aiT. 018 (B) \ZmT^3\Z&m-^-^ 

^ - hV\* <v SiJ^ S M ^ tX ^ . 
[0 12 7] ^fC. ^^J t 4lC*5tiT. — *:^X7 

amm-r^t^ ^'-r 5>y^*gi5i 9«, 01 a (o 
jcs^-r i t \z^mmm.m^^/\^ u^mzw 0 ts;^-?.. 

^5fegC2 7tt7:*--*7.X7-'(f-^cD®J^;!)^M^2*^e. 

3m<D^m9—zf)i\z^oy^-:h7.:r.^—m^<Dmm 

[0 12 8] 'A\Z. f^M t 5 (C*</iT, 73t--:<7 7>X7 



T, 018 (H) ic^-rj;^fj:«^ja/i;i'XS'a;'3b. h 

^-fA-l l.lC^t^fSo ^(^SS^, T^5^3.x-iS' 1 0 

t 6 Vffct^T, ^-f 5 >ii^^4?^ 1 9 \tm 18 (B) 

U^)V\zm<om^. -feUi^^'ggl 4 atCiSfeffiW 
Ma5l 3 0gi|^5fe<i:LT^Mta5 3 0 *jl*?S-i±. :7*- 

%*S619«018 (D) iCS^-ri^lteM-tJ— d^ON 

yoF F m^t:u—u^)i\zmom^y ^ — 

[0 12 9] eA±©<k'5fcLTBgcotB®Bl'*3tt-57 
- H :^ "7 - H ffl^ t :7 ^ - hVN' >;/ i7 aw 1 0#f ffl J: 

0, uy7uy7.^m\zm'^vxm^^^mxntonris 

7*— :*/X-tJ— #<7)3|gjJ>;!».«01 8 (A) f-a^-rJ:^ 

[0 13 0] sk±<D^oiz, i^Mmm<r)y^—fj7.'j\ 
y-fM\z^\'^x\t. y ic-ti7.^—mziin^^\-f 
"f-^T uy-j^^%^f^\z^\^m?^mm<Dy ^—ti7.'j 
ry'f^n^\zmnx^^rz.\i'ixti.<. y^—ijy.x.^ 
-mn^umitmwk\^rcnmt^mmti\zm-:s^^xmm 

n-srox'. ^u.ifl^^vtz.m'^x^mitxM^^n&.xi' 

[0 13 1] :7:t-:^;^>'v>::''45t)7^' — HA* 

yj y^nf^m<JiUm(rih^'f-J^)\^^—it^y7.'7-h.\z 

[0 13 2] fs.^. *^g^0iJTffll/ifcTi7 5^iX-iS' 1 
0«, 02 2tC^-rJ:'5tC. x-f Xi^ 5 0©T:;&(XfirB 

L. n^AQ\z^'o¥im^nx\i^^. ^lt, H^-f:/ 

«^*iOFF®R#JC«, 02 2»C,^i^T*^f J;5tC, A* 
^ ^ :^ <h a :^ i o t) ^ -3 fc ^ 0 ^ 1/ i ©ficB 

tt. 02 2fCj|^T'*-r .t^l'. Ti/^oLX-^' 1 0(C 

[0 13 3] iSoT. ±aibfc:7:t-:*;7>v^>y^&ff 
02 3 (B) \Z7r<ti.o\z^y^vVns. 
*«7i7 5^iX-^ 1 0(rEPJn^nfc*s^T% ^-r-H:? 
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[0 13 41 {SL. :^^m\tZ.<Dj:i-5fi:ty±^y hMS. 
n-5fc®'T«/i< . TSTfeS 1 «g*'>"e>i:^Ta&S 2 

Ai'^o oso. iBBA''e)2Mi'v<Dvv>:^^i::*5V^ 
BB*^e> lB@'^©i?-\'>7'^tc*5i/iT«, a^lCckO 

[0 13 5] (^2©IISfiJgl8) *5gBj©m2<D 

*js?^^$:^#0® ®0 2 4 2 5 izm-^^'^xm.m 
•r-5. Jit*3, ^iosi*sj^^tw^^affimtc«i^-^?# 

[0 13 6] mi(Dmmmmzis\^^x\t. 7:t-;^xx 

y ^ -ji'tit^t^mfS.iii^rzi!)^^ :$immmWi<Dy:t- 
ti7.'j^>-^^m\t. y:t-iJ7.:J^y-m^<D4mm^ 

[0 1 3 7] 0 2 4(D-:/a'^i;mm\z^'^mmm\zin-f 
^y^-ti7.v^y:^^mo:>nmmi^^m-r. u^. m 
1 t<D^mmm\z\tm-'W^^i'iiy'rm.m^^m'r^. 

[0 13 8] 0 2 4iZ7jkt^ViZ, :^^M^M(Dy:t — 
[0 13 9] Sfc. ^^Jg^b^MS 7 >J>'7U>7> 

[0 14 0] Um^t^Wk^b\t. :7*-;b7.X7-«^ 

[0 14 1] -?-LT, @tti:y-f >*^«iE^n/t^O'£<l: 
[0 14 2] Ji*3, 7-<-H7:t'7-Haf8§§2fCj; 



i;-\'>:?'©:;''D7^-ji't7i7 5^iX-:$'CD^l))*^ 

[0 14 3] 02 5 tCB:g^Ii75:-5U 7r U'>;^(i^ 

^jlX-^ i*^^K;bfc^t'»e.ti.57*-;t;XX7- 

7i'5^3.x-^' l*^^|j!;bfc^f'#^nS7*-;^XX 

[0 14 4] 02 5fci3t/iT. mlEjS^ijSS^fettSi'i 
jSS-c^liibfc^-&©:7 *-*;;^x5-m^ t vyru 

[0 14 5] Sfc, &«US©:^|^fiH#jftTti, ^yr 

u>y.mm^zfy :i■-:)J7.x.^-m^mz^itmtlm'p 

^-mn<Du^Mz^^xir-^>^m<t-^'it^j^v\zm 
[0 14 6] &.±<D^^\zm^-r^z.tiz^D. mmm 

ibT®:7:i--;^xx5-m^i, Bmmti.x<DUy 
. m\zM.rnim^cDmmmmziS:Mx^^rcit>. m»tt 
>y'p\z:feif^y ^ - i^j-^y ^mm^sino z. hti^x^ 

[0 14 7] fifoT. ■^fCjgIE;^d:7i'9'jiX-^©fi:B 

izm-r^ y^- hVN* mm*mt>ti. x ^ ©ms 

S^bfc>'>^;i'7 *-:<3;?.>'^ tr^ tjJ^T^ 
-5. 

[0 14 8] t£.^. *SlSSJg^l3*5ViTt)ll 1 

[0 14 9] ±aibfc:l^ifi}^tilc4=ViT«, ^k* 

- A<t bT U— If- tf- A ^ffl i/i;/5:^Jlc-oViTltt?^ b;t 

^^m-t^n\zm%^ri^%o^x\%fi.< . ledjc 
[0 15 0] ±?&\^tz^immz^\,^x\%. ^tt* 

^tt<Dt:-A(Cj;i3^h7y 1S»C hU— Xf -5;^ 

[0 15 1] MfC, ±M\^tz%mf&WiZ^\.-^X\%. 3tf 
-A©^g.HSfi[SS:5»lfl$-&^^ffitbT. 7i7?-:iX- 

5'i#«'-:^^>y$-&-5C»J(c^i.iTiJig^b^c3i^ 



(20) 
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[0 15 2] 

ts IB e s © ts © ■ © V ^ > c M f s 7 * - * 7. X ^ 
<fc o T^tb $ ti.S WIS 7 ^ - 7, X 7 

^i±. mj^um^mmA<sm&m\zmm^-ii^^t^^ 
^mT^05,mmmz^i,^r. mmmi^<Dmmrt'^mmm 

*l T ^ © 7 * - * X iJ— J}? *5 •5 iR^ ii •& i *^ 

[0 15 3] m-^m2\zw.m.<Dy^-ii7.i^^>-ymm 

mmmm^n^cox, ~^m&mmmm\zii\,^xmti& 
mmm^miz^^y^- \iAyi;m'mii^n't>n^t. m 
^y^-}fj-<yi;m'mzinir^M.m»±<om^w:mm*^ 

[0 15 4] W*3H3tcia«©7*-:*7Xi^^>:/^B 

-A<Dmj^^m\z-z>^^T<Dy ^ - ^mm^mmiz 
[0 1 5 5] m^m'iizfim.oy ^—ti y.i^'^ >zfmm 

WfB7^- H^:*--?- HftiJffll^^lciO, tfr 

tt. m$i-'^mmmm<DmT'^izum/-^jvy^^mu-r^ 
<DX\ m^<oim/'^jvy.t&W:(Dmmjviy-<Dmtz+^ 

mmmmzi^^1r^y^-t>y.'y^ryf<p^z. mt^y^- 
■ HA'-> ^m^\zmm^-^^ i^^-c^, mmoj^i^^y 

[0 15 6] W*JS5{Cf3®®r7*— AJ^v^ir^^^^e 

lejna/'^ji/;^ ^^^ia\.fz^\z. wtmm\zmwL<r>mmn)v 



xs^mm/-^)vy.m\zm^~'&m&mf^^mnc<Dx. % 
M \zM^m.}iifiif'ib m^^< istB©f 

tJ— 3i?©§l^j2.*©itmfcffla!©iSVi$ilffli*ff ^ 

[0 15 7] W*^6(CiEtt©7:i--*X>'^>:/^fi 

(cj;n«, ^uy^-Yy^v-Yum^^\ziiyi. s 

«)g/t;i/x©PB^icmiiB-^as«irBi*isttfc©-e, 7* 
>^©«affl^fi=©^«j©^i-a&«iii-r-5 <*:*iT# 

[0 15 8] st*JS7 (CfB«©7*-:^Xv'-\'>7'Sfi 

tBiPi*/'?;i'X ©EPijpM^' - > 

-rS (C^ tiffiS© 7 :i- X -V > T'SrfT 5 i # 
•5. 

[0 15 9] iS*]S8 (cfB«©7:t-:^;x>'v>:/^B 

ic<tn«. MsB^t*-A©^i,-^ficB<os#m«j§fc#5^ 
tfife^.^(fire#ij,^s©gM!tti4©issi|ftt^#-rs 

^^^m\zj^r). v'^>7'©MMB#-^*^6©iJPjl«^tC 
<i;-5^B^<t:t, >:/©«ITlcM^Mj^iK^f'J:^ 

&m^'(tii(Dm\z, {i^t£< ^^—m-^mm'ikmix<D& 
m^it^^tszfuy^-ji^m^i^. mmy^ — \^y* 
'7-h-««^tt, ^Wizfuy^-)i'^mm-r^y^-v 

7* "7- HfI^^mIIB^,^<4B«f«j¥©fc^i)P-rs© 

um^^mzmm.-^^^^^t.if)^x^. ^^^m&<Dy^- 

©ftj^^^-fk^-tt^ct^^a^c©!?, •:fay^—)V^ 

mt^'s:x^\:f-A(Dm.^^mo:)mt(Dmm.^mmiz^ 
wzumx'^^. 

[0 16 0] m^ms \zmm<Dy ^-tiy.i^^' y-^mm 
\z^tn-£. mmy 7t—ti 7.:ii^—mn^umt^m-r^ 
ummm^&t, mmm^(DsmmtLx, wiBTtf 
-A(Dmj^^m<Dmmm^iz^ o ^it ^mr vyyuy 
x^m(Dm^^n^ vyru>xiiLmm^^mii^Miz 
m^y^-i^n-yi^mm^^iz^t:). mtmmit 

-?-©^M<&iSM^-&S± 5 lCHUfB*.^^B^K)^©t?* 

•t^mmim^Mmr^<Dx. t^mmt^y^-ti7.y.y 
-m^^umtmwt^ r t -r? t 7 >f - h a* soiagi 



(21) 
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[0 16 1] W^JSl Otc|B«©7*-;«3 7.v>>yS 

3tt:'-A®*.*C{arB^iiSV^«^TB^fi[fit 
fe, U7TU'>7>{4BIS>fe^©i::/P7-<-;P^^#i^ 

[0 16 2] miS<.mii\z%^WL(Dy^-t>:^~y\y:fm 
m\z^n\t. m%^yyt-ti7.:si^-mn^Wi^Wi\z^^ 
xi^^^n^mmy ^-ti7.x.y-mm)^. mwo^m^ 
misa:f5\^\zmt-r^mmii. m'>:)3mzmt-t.^^iS.tL 
(D'pt^<iL^^n<Dm.mzm.-^^m^i-c&^is^^nm-r 
^^mim\^^^mzm?L. mmum\L^m^wt\t. m 

nm^wc\z^^mmmzm-^\^^xmm^^y—-:f)v^ 
m%^y^-ti7.x.v-m^^i^mt^^t^<o 
^mm^y*-ii7.x.^-m^^mm\zumt^m 

m^mm.-r:^, 3ttf-AcD*.^{iB*iiSViiltS?-CS^& 
B 5iJ ^ ^ -ti- S t * fc 7 * - X V ^ > y 7 ^ w 7 * 

[0 16 3] tt^Jli 2tcE«K(D:7*-:^Xvi'>:/^ 

^i^\h:f5^nm^Wi^-^\zm?i. mtrnwit^^^®. 
\t. wimm.mmzms.^m.^(o^my—-:^)i'^mmmm 
;&^sic«scfii;^. mt^^m:f3^mmwt\z^^mm 

>^;KD4'*^e., WtB®i^*iJS'J^S»::J;S*iJSiJjg«fc«-p* 
Sr^J^fk^^-r-swT?, S?tcSiS}gc07;j--;<3Xx^- 



[0 16 4] W:^^i 3irfB«®7*-*x-:^-v>:/g 

Bfcin«, m^m.mm^wc\z^r). tssE^*-*^ 

x7-fi^*^ mn<DmiiEci>m.-Qm\ii5k\z^it-r^ 
m.i$.^tz.\mn<^mi)^^<Dm.-(:m'p:f3\^\zmt-t^m.m. 

iB-t^i3mzmft^mm^rz.\t.iE(omx^'p-t^i3^ 
\zmft^mm.ii<D3'mm<Dnn\zm-r^mn-i:$>^i)^ 
S'*JS'J-rs©-e, l^^jg;ic7;i--;^xx5-«^cojSJg 

;t - * X X 7 -m^ Cfc^^^— ^ffl liT^jg 
^k^tesfTPCid^T^, #^«j^?ic7;i--;d7.x5-(f 

- K 7 * '7 - H ««P t C®«^£ 7 ^' - F/t >y ^ Sfr 
[0 16 5] tf^iBi 4t'te«®7*-;t;7.>'^>:/fi 

fi J; n \t. m^mmi\m^mz j:omBB7*-*xx 

m^\^noz.tti^x'^. mmt^'&^'f—':f}v\z^r)u^ 

[0 16 6] mMi s\zum.(r)yit-ij:^v^yf^ 
m\z^n\i. H(rfB®«*iJ!5iJ^Stc:j;D, mllB^tf-A© 

MiBiB^ii^^*^ ^(DmX) %(Dm\zm-^^^-c-mt^mmin 
mmu^Wk'7—f)v\z^r)mmit^^^no z. t^ix-g 

■5. 

[0 16 7] If^JSl 6(C|Bi£©7*-*Xv'-^'>yg 

«. ttlfBU:7 7U->X«J:Bi:LT, v v > 

'S.MjSttMttJ;-5fi:B^^t;t©FBlt::. '>7^j:< t fe-S- 
3tjiS«ii-rwteB^<t;<&^tJ"J 7 7 U'>x(iBi&fflt.i 

T $ 1tT^^ bfc 7 -c - h* /\- ^ )V— T't- J: 0 7t bf- A 
©^^■tfilB^WfB— 5£)ga!4^!iTOfirB^{t:?£r#tr'J 7 
r >Xfi:BCiiS£-r-5 J; -5 tiguMST^ :a--*x>' 

[0 16 8] M*«l 7(CtB«©:7:j--*X>'r>:/S 

m\ziimt. ^^-^xx^-M^sfcttWfBTtif-A 

SKMW < fa^^Fsl fC*3 7 ^ - K /\* ^ « 
W*ff-5CDT, ®IE/j:^tk'-AOfi[B1fffilC»t3aiTM 

[0 16 9] W*^l 8»CtB«©7*-;^X>'r ^T"^ 

m\z^mt. y^-ti7.i^\>-:r<Dnj^\zm^yir- 

:^XX7-(i-^*-t?D i-rs J: 3 lrMtB^I,'S&B^t!j^ 



(22) 



2000-155954 



[01] *S§^®Sll<^*SSJ^Sg»t43lt-5 7*-*7.>' 
m2] El<0:7*-;^X>»^>7'g«»w*5tt-S7^^ 

[m3] (A) «2^5gBJOlll ©|IMJg^tC43Jt-5U7 
0, (B) « (A) ©yn:7w'— ;i/S:i^®^i-b;tjlS 

^ft^^fS, (C) \t (A) (D7'D7^'-;i/S:2|Sg® 

[04] iai«7:t-;^Xv?^>:/SBi::*3tt-5<iB^ 
[0 5] (A) «0 1 (D:7;i--;«jXv'-\'>:/SBC*tt 

^y^-rtiy.x.^—m^^m'r^x&^. 
[06] y^T-:)jx-*)—^mmm\zi3n^y^-iJX:ii 
7— fi-^OT#M:^}*<t, 7;^-— :^x-:;'^>yBt©7*— 
:^3 X X 5 -{f^ t * Jt*!^-r ^ fc* <73 0Tfe 

[0 7] 0l(D:7 3^-;^^x>'■\'>•/Se®^J^^k^^fel§ 

[08] (A) «0 1 (737*— *:^>'-\'>ySB(::*t'^ 
Ti^tii$tl-57*-*XX^— (f-^$:*-r0, (B) « 

y^-:fy7.:ii5'-m^(DWL^'^s.Mtmm.(Dm^^^7jk-r 

0, (C) tt7:i--*X-y-A<»:MJ^i:©Hm^&5^-r0T 
[0 9] (A) \tm7 \Z7^-tT—':f)V^^-tm. (B) 

«^ j^-fbsiftsg tc A ^ n ^ 7 * - * X X 7 - 

■r0, (c) \t (B) <Dy yt—ti7.x.y—mnt:umt 

[010] u 7T ^>;^{iH»c^-r-5. 3ia*^jiv^«-a- 

<»: 0 T * -5 . 

[011] *S^ifiJ^^0 7*-;^:^-»>:/^etitl!J 

O50TfeO, (A) «>'*-;*7 7,x5-fg^^3^-r0, 
(B) «7i75^ii.X-5'tcepilP^n-5 H^-f rT'M^S:^ 

[012] *siiSJ^ffi®7*-*xv-v>ygB<tjttJ 
$ n-5te<oitfeiE«sj« 7 :* - ;^ X V ^ >::^ft!l1fli $ SiBj-r ^ 



fc«6®0Ta5f3, (A) \t.y zt-■fJ7.:x.v-m^^mt 
0. (B) «Ti7^iX-^'tcEPSo$ti^ H^-f 
?rs^-r0-eab-5o 

[013] (A) mus^-f- hVN'-yfj'jsco^x;!'*^ 
1-0, (B) « (A) (oy ^ - Y n-j c^l^izxij^rL^ 
^m^xtitimmr^®. (o a (a) o^^-ha* 
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